Although information on restoration of prairie vegetation is abundant (e.g., Schramm 1992; Packard and Mutel 1997), information on natural recolonization of prairie flora following human impacts (e.g., Inouye et al. 1987; Rabinowitz and Rapp 1985) is relatively scarce. Despite the lack of information it is often considered a good idea to preserve degraded habitats that have islands of pristine habitat or have adjacent pristine habitats that can serve as sources for natural recolonization. It appears in some cases that invasive alien plants can limit the success of natural recolonization in these circumstances but a lack of information is apparent in this area as well. While some have expressed concern that invasive plant species are one of the leading direct causes of biodiversity loss (e.g., Catling 2005), others have questioned the extent to which introduced species threaten biodiversity (e.g., Davis 2003) and several recent articles have recommended changes in language and attitude in dealing with invasive species problems based to some extent on the need for more accurate information (Gobster 2005; Larson 2005) . Recently it has been suggested that invasive plants are the passengers rather than the drivers of ecological change in degraded ecosystems (MacDougal and Turkington 2005) . As "drivers" the invasives would compete with native species and may also change the environment to reduce the capability of native species to survive. As "passengers" they are not the limiting factor for native species but just along for the ride. MacDougal and Turkington (2005) suggested that if interactive processes were limiting, then removal of invasive plants should result in a direct increase in native species richness (the "driver" model). On the other hand, if invasive plants are not the limiting factor for native plants, then removal of the invasive plant(s) should have little effect (the "passenger" model).
Although information on restoration of prairie vegetation is abundant (e.g., Schramm 1992; Packard and Mutel 1997) , information on natural recolonization of prairie flora following human impacts (e.g., Inouye et al. 1987; Rabinowitz and Rapp 1985) is relatively scarce. Despite the lack of information it is often considered a good idea to preserve degraded habitats that have islands of pristine habitat or have adjacent pristine habitats that can serve as sources for natural recolonization. It appears in some cases that invasive alien plants can limit the success of natural recolonization in these circumstances but a lack of information is apparent in this area as well. While some have expressed concern that invasive plant species are one of the leading direct causes of biodiversity loss (e.g., Catling 2005) , others have questioned the extent to which introduced species threaten biodiversity (e.g., Davis 2003) and several recent articles have recommended changes in language and attitude in dealing with invasive species problems based to some extent on the need for more accurate information (Gobster 2005; Larson 2005) . Recently it has been suggested that invasive plants are the passengers rather than the drivers of ecological change in degraded ecosystems (MacDougal and Turkington 2005) . As "drivers" the invasives would compete with native species and may also change the environment to reduce the capability of native species to survive. As "passengers" they are not the limiting factor for native species but just along for the ride. MacDougal and Turkington (2005) suggested that if interactive processes were limiting, then removal of invasive plants should result in a direct increase in native species richness (the "driver" model). On the other hand, if invasive plants are not the limiting factor for native plants, then removal of the invasive plant(s) should have little effect (the "passenger" model).
Although common sense suggests that (1) natural re colonization could occur from pristine nuclei and (2) that invasive alien plants may be either drivers or passengers, the cost of managing natural areas requires stronger evidence. A simple field experiment conducted in the Rice Lake region of eastern Ontario provides information relating to these assumptions. It involves invasive alien Scots Pine (Pinus sylvestris) and a potentially diverse savanna, sand barren and prairie flora.
In situations where a native sand barren, prairie or savanna has been replaced by a dense stand of Scots Pine with a completely barren and dark understory (e.g., Catling and Carbyn 2005) , it is compelling to think of this invasive as a "driver of ecological change" (Didham et al. 2005) . Indeed, Scots Pine is listed as the fifth most significant invasive alien plant of natural habitats in Canada (Catling and Mitrow 2005 A combination of native and introduced plants colonized abandoned cultivated land with adjacent relict prairie and savanna in the Rice Lake region of southern Ontario. After 71 years, the native colonizers included 86 species found in regional prairie relicts, but much of the area was also colonized by introduced Scots Pine, Pinus sylvestris, which apparently spread from an adjacent planting. The pines formed expanding patches of dense growth that excluded other species. Removal of the invasive Scots Pine from a 200 m 2 plot within the abandoned land led to colonization 17 years later by 36 native species characteristic of the prairie, savanna and sand barrens of the region. Included in this group of native prairie colonizers were keystone species such as Andropogon gerardii, Carex siccata, Ceanothus americanus, Comptonia peregrina and Quercus velutina. Areas where patches of Scots Pine had been allowed to continue growing were either devoid of vegetation or had a sparse understory of introduced species and Poison Ivy (Rhus radicans). These observations support the concepts of (1) protecting islands of native dry ground flora which can serve as sources for recolonization and (2) protection of old field and particularly recently cultivated land adjacent to protected native grassland to allow natural restoration. The fact that keystone native species were able to colonize the area from which the introduced Scots Pines had been removed suggests that the pines are aggressive competitors that occupy space to the exclusion of the native species. Scots Pine is thus a driver of ecological change in degraded ecosystems. Management including removal of Scots Pine to support native plant biodiversity is strongly supported.
factors. If following perturbation the native prairie species respond by colonizing an area of previously cultivated ground and they also respond by colonizing a portion of that same ground from which invading Scots Pine is removed, then native prairie plants do naturally recolonize and the introduced pine is a driver of ecological change that is clearly in the way since it is preventing the natural restoration of native flora following the cessation of degrading processes.
Methods

Natural Recolonization
The degraded ecosystem in this experiment originated from an area of sandy soil that was completely utilized for the cultivation of cereal crops and especially potatoes until 1935 when it was abandoned. It is located at 44.1268°N, 77.9839°W in Lot 4, Concession 7, originally Haldimand Twp. but now Alnwick/ Haldimand township in Northumberland County, Ontario. The eradication of native flora is confirmed by BK whose family occupied the land, and further by aerial photographs taken in 1929. Cultivation was essen tially continuous following settlement in the 1850s, but prior to this the region had been a rolling prairie dominated by prairie grasses with localized Black Oak (Querus relutina) Red Pine (Pinus resinosa) savanna and sand barren flora (Catling et al. 1992) . By 2006 a combination of native species and alien species, including alien Scots Pine, had colonized the previously cultivated field. It had become a semi-open forest with 50-year-old pines, including the Scots Pine, along with the native White Pine (Pinus strobus) and both Red (Querus rubra) and Black oaks, but throughout the forest were openings of various sizes with a combination of native prairie species (see Table 1 ) and invasive alien species, including Hypericum perforatum, Poa compressa, Hieracium pilloselloides, Rumex acetosella, Potentilla norvegica, and especially Pinus sylvestris. Native species that have colonized the abandoned potato field are believed to have spread from the adjacent Russ Creek pioneer cemetery and from the adjacent Barr property preserve, which was never cultivated. The early pioneer graveyard dates from 1849 (earliest marker, although it had a schoolhouse beside it in 1845 and was likely used much earlier) with few burials after 1900. The prairie plant community in pioneer graveyards in prairie regions was usually not cultivated or grazed unlike much of the surrounding landscape because it was sacred ground. Since it was only controlled occasionally with a scythe, the prairie vegetation survived and this seems to be the case with the Russ Creek Cemetery, which is a nucleus of rare and restricted native prairie species. In 2006 an open (treeless) portion of the recolonized field that was 0.8 hec tares in extent was selected as a sample plot to document recolonization of native species. All native plant species present in this sample plot were recorded during spring, summer and fall visits in 2006.
Effect of removing Scots Pine
The invading Scots Pines appeared to be preventing the re-colonization of native species in the old field since they grew in dense stands that contained no other spe cies of vascular plants. In 1991 a dense stand of pines was removed from an area of 200 m 2 adjacent to the sample plot to allow colonization of native spe cies. Beneath this stand, and beneath others within 100 m, the only plants at the time of tree removal were occasional depauperate specimens of Poison Ivy (Rhus radicans) which does well in the decomposing leaf litter of Scots Pine needles. In 2006 the area from which the trees were removed was surveyed and all native plant species present were recorded during spring, summer and fall visits. Native flora was also recorded from adja cent stands of Scots Pine (where the trees had not been removed).
Scientific and common names used in the text generally follow Kartesz and Meacham (1999) . Representative specimens are at the AAFC (Agriculture and Agri-Food Canada) vascular plant herbar ium in Ottawa (acronym -DAO).
Results and Discussion
Natural Colonization
In 2006, 71 years after the old potato field was abandoned as cultivated land, a total of 86 species characteristic of natural prairie, savanna and sand barrens in the region was recorded in the 0.8 hectare sample plot of an open (treeless) area (Table 1) . It is clear that native species can recolonize seriously degraded habitat in this region but it is evidently a slow process since the occurrence of native species was still very patchy after 71 years despite a relatively uniform substrate and elevation throughout the area. The return of prairie flora to the previously cultivated field is to be expected on the basis of observations elsewhere where dispersal and colonization from adjacent protected sites have proven to be the major factors in old field succession (e.g., Inouye et al. 1987) . The results of this study support the concept of protecting islands of native dry ground flora which can serve as sources for recolonization. The results also suggest that even in the northeastern-most prairie and savanna habitats, protection of previously cultivated land adjacent to protected native grassland is likely to result in an old field succession that includes many native prairie species. Furthermore, some studies have shown that the native prairie species increase with time (over 60 years) and with increasing soil nitrogen at the expense of both the introduced plants and native non-prairie plants (Inouye et al. 1987 : Figure 8 ). Thus protection of abandoned farmlands adjacent to protected sites is likely to result in a degree of natural restoration that can be supported through plantings and management.
Effect of Removing Scots Pine
It is likely that the colonization by native species in the old potato field would have been more extensive and less patchy if the Scots Pines had not invaded. Scattered dense stands of Scots Pine were without other species in 1991 and in 2006. However, within the recolonized area of the old field where the Scots Pines were removed in 1991, 36 native species of prairie, savanna and sand barren affinity were found in 2006, and had thus colonized this space within 15 years (Table 1) . The absence of native species under the dense Scots Pines that remained suggested that this colonization would not have occurred if the pines had not been removed.
Although introduced species had also colonized this area from which the Scots Pines were removed, including particularly Poa compressa, Hieracium piloselloides and young Scots Pines, the native species were at least 50% of the cover. Therefore, the pines occupy space to the exclusion of the native species and restrict recolonization of disturbed sites. Since only more pines and Poison Ivy and raspberries Rubus spp. occur in the older (more than 50 years old) Scots Pine stands in the region, there is very good evidence that the Scots Pines interfere with the recolonization of native prairie species following cessation of degrading processes and apparently also change the environment to reduce the capability of na tive species to survive. In adjacent stands of Scots Pines the understory was bare or covered only by a scant growth of Poison Ivy, raspberries, and introduced plants. The native species that res ponded to the removal of the pines included the characteristic and keystone native species of prairie, savanna and sand barren such as Andropogon gerardii, Carex siccata, Ceanothus americanus, Comptonia peregrina and Quercus velutina. The fact that these native species were able to colonize the area from which the pines were removed, but did not where the pines remained, suggests that the pines are aggressive competitors that occupy space to the exclusion of the native species and change conditions by competing for nutrients, reducing light and changing soil characteristics with leaf litter accumulation, so that most of the native species of prairie, savanna and sand barren cannot exist. Scots Pine in this situation and evidently in many other situations (e.g., Catling and Carbyn 2005) is thus a driver of ecological change. Management in cluding removal of Scots Pine to support native plant biodiversity is strongly supported. Since the trees are relatively slow growing, slow to mature, reproduce only by seed, are conspicuous at all times, and easily eliminated by pulling and cutting and/or burning, control of Scots Pine is much less problematic than the control of some other invasive plant species.
Conclusion
These observations suggest that natural recolonization by native prairie species can occur, but that it is hindered by invasive alien Scots Pine, which drives ecological change in a degraded prairie ecosystem. 
